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Thanks for your selection of T350T family smart pressure transmitter!

Read this manual before working with the product. For personal and system
safety, and for optimum product performance, make sure you thoroughly
understand the contents before installing, using, or maintaining this product.
Pay particular attention to Warnings and Cautions.

H Warning

For important information that may result in major accident, severe

injury or death to personnel, product or property, take safety and
preventive measures.

A Caution

For major information and general safety information related to
product performance, if unavoidable, this could result in minor injury
to personnel, or product or property damage.

A Note

For general information related to product operation and performance,

note.

Shenzhen EXSAF Industrial Technology Co., Ltd. greatly appreciates being

informed of any errors or omissions that may be found in the contents of any
of our documents.

26 SAF
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1. Introduction 2. Safety Messages
1.1 Features

T350T family smart pressure transmitter (hereinafter to be referred as transmitter) uses .
Piezoresistive pressure sensor and high performance circuitry with high stability and & Warning

accuracy, which is applicable in pressure, liquid level and flow measure in petrol, chemical e When installing, ad.justing or maintaining the transmitter, must only be
industry, gas, metallurgy, power plant, paper making and food industries, etc. cond.ucted by special technicians. ) o .
1.2 Measure Type e Ambient threshold temperature and medium temperature in installation

Transmitter is classified into the following models based on measure style: position must not exceed working temperature scope of transmitter.
e Loosening process connector is seriously prohibited when transmitter is

Model Description in charged.

T350T-GP Gage pressure transmitter e For high temperature, toxic or corrosive medium, take care in installing
or disassembling transmitter to avoid hazardous medium leaking or
spraying to cause injury.

e Component of circuitry board is easily to be damaged by static
electricity. Take anti-static precautions in operation to avoid directly
touching printed circuit board.

e Use measurement meter meeting accuracy requirement to adjust,
otherwise normal application will be affected and unnecessary loss result
to it.

e Keep assembly tightly closed during operation according to explosion
proof requirement, Access to the interior of transmitter, when carrying
out any work, must only be conducted after disconnecting the equipment
from the supply circuit.

e For intrinsically safe transmitter, ensure loop meeting relative requirements
of intrinsically safe.

e For intrinsically safe transmitter, ensure loop meeting relative requirements
of intrinsically safe.

e For site installation of intrinsic safety transmitter, avoid high voltage
impacting intrinsic safety circuit.

T350T-AP Absolute pressure transmitter

SAF | 27 28 SAF




3. Structure and Working Principle

AWarning
For products with explosion-proof certificate, randomly replacing components is

prohibited.

3.1 Structure
Transmitter is disassembled into pressure measure module, enclosure, LCD module,
zeroing knob and terminal assembly, etc. The following is transmitter structure graph:

Cover
Terminal assembly
Enclosure
Earth plate and bolt

LCD block
Display module

Plug

Baffle

Hexagon head screw
Measure assembly

Above graph is only for T350T-GP/AP transmitters, for other models, refer to actual product.
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3.2Working Principle

Measure unit of transmitter is composed mainly with pressure sensor and measure circuitry.
3.2.1 Pressure Sensor

Crystal silicon wafer using integrated circuit technology in the varistor made on the form
of the Wheatstone bridge, as a pressure sensitive device to convert. Medium pressure
through the diaphragm and fill fluid passed to the sensitive device, the bridge out of
balance, for the bridge to exert a constant current excitation, the pressure signal line can be
converted into voltage signal.The following is silicon piezoresistive sensors sectioned view.

Piezoresistive pressure sensor profile
@ sensor connecting base
@ piezoresistive measurement component
® package housing of
measurement component
@ isolation diaphragm

3.2.2 Measure Circuitry

Measure circuitry adjusts and measures pressure sensor signal, sends it to processor to
calculate and process to acquire pressure value, then output through display screen, 4-20mA
current and HART, etc. In addition to it, measure circuitry can execute functions including
engineering unit, range, transfer function and damping, etc.

3.3 Main components

Serial NO. Parts NO. Serial NO. Parts NO.
1 Pressu;essn;?éi;rement 8 Terminal block
2 Enclosure module 9 Baffle
3 Display cover module 10 Hex head screw
4 Terminal cover module 11 Plug
5 KEY block 12 Earth plate
6 LCD block 13 Earthing
7 EMC block 14
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4. Technical Features
4.1 Performance Specifications
Range ability: 100:1
Accuracy: 0.075%, 0.1 %, 0.2 %
Stability: 0.075: £0.15% of URL per 36 months
0.1: £0.2% of URL per 36 months
0.2: £0.25% of URL per 36 months.
Temperature:0.075: +0.15% of URL per 28°C
0.1:+0.2% of URL per 28°C
0.2: £0.25% of URL per 28°C
Output signal: 2-wire , 4 ~20Madc, HART® protocol
Low saturation current: 3.9mA
High saturation current: 20.8mA
Failure alarm current: 3.75mA or 21.75mA""
Damping: 0.1 ~ 32.0s”
Power:
Normal or flameproof style: 10.5~40V DC
Intrinsic safe style: 10.5~28V DC

Load resistance

1118 <
% Non-work area
o
1000 §[—-—=-—-—=-—-
LR = E-10
73
<]
el
©
o
—
250 " |— i

PO\:ver voltage E (V)
105 16.2 33 36
[1 Only output 4~20mA DC
[ 4~20mA DC and HART communication
Note: HART request load resistance
should be within 250~1000Q
Explosion proof certificate: flameproof enclosure: Exd IIC T6 Gb
Intrinsic safe: Exia [IC T6 Ga
or Exib [IC T4 Gb
Note: output signal RS485 (ModBus protocol) transmitter is fit for flameproof environment
IP rating: IP67
Ambient temperature: Flame proof enclosure: -30°C~70°C
Intrinsic safe: -30°C~60°C
Note: output signal is RS485(ModBus protocol), transmitter is fit for flameproof
enclosure environment.
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Performance standard: Q/ES 044— 2012 EST&T series smart pressure
transmitter
Process Temperature : -40 ~ 104°C
Ambient humidity: 5-95%RH
(1) Failure alarm current factory default setting is 3.75mA, which can be set via
jumper on KEY module. (See 7.2 fault alarm current setting in 7.2).
(2) Default damping 1.0s can be set via HART master or field communicator.

4.2 EMC specifications

Item Standard Test Grade Test Condition

Electrostatic discharge Contact : 6KV
IEC 61 -4-2:2001 m .

immunity test € 61000 00 Grade Air : 8KV

Radiated, radio-frequency,

electromagnetic field IEC 61000-4-3:2002 Grade I :ZI% s?gh::tzr;logg\l\//l/lz

immunity test
Electrical fast transient, Freq : 5KV
IEC 61 -4-4:2004 m
burst immunity test € 61000 0o Grade Volt: : 2KV
) . . Volt : 2KV

Surge immunity test IEC 61000-4-5:2005 Grade I Waveform : 1.2/50us
Immunity to conducted IEC 61000-4 Freq : 150KHz-80MH

) . -4- req : z- z
disturbances, induced 6:2006 Grade IT Volt: 3V (modulated)

by radio-frequency fields

4.3 Intrinsic Safe Specifications and Requirements

[ Note
Refer to GB3836.4-2010 and GB3836.15-2000 for the following symbols.

4.3.1 Applicable environment: the transmitter accords to GB3836.1-2010 “Electric
Device Application In Explosive Gases Environment- Part | General Requirements” and
GB3836.4-2010 “Explosive atmospheres -Part4: Equipment protection by intrinsic safety"i".
It is designed for installation and use in Zone 1 or 2 hazardous areas, including IIAIIC

explosive gas mixture site.
4.3.2 Intrinsic Safe parameters: Ui=28VDC, [i=93mA, Pi=0.65W, Ci=0uF, Li=OmH.

4.3.3 Installation requirements: accord to related regulations in GB3836/15-2000 Electrical
apparatus for explosive gas atmospheres. Part 15: Electrical installation in hazardous areas

(other than mines) and installed by professionals.

4.3.4 Related devices: the product must be connected via safety barrier with explosion

prevention certificate and its installation must be conducted according to manual.
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4.3.5 Intrinsic Safe wiring schematics

Safety Area Hazardous Area
Safety barrier | ST e
) T Transmitter @
[Exia Gallc | Exia IC T6 Ga
[Ex'?ﬁ’mc Exib IIC T4 Gb o
s I B | Ui li Pi
& o ‘ Ci Li f @]
4.3.6 System parameters (. |

Uoz<Ui, losli, Po<Pi Cc<Co-Ci, LcsLo-Li

Cc,Lc: Maximum permissible capacitance and inductance of
cable (or guiding line) between safety barrier and the product; 117.0
Uo: Maximum output volt of safety barrier; T
I o: Maximum output current of safety barrier;

Po: Maximum output power of safety barrier;

Lo: Maximum external inductance of safety barrier;
Co: Maximum external capacitance of safety barrier;
Ui: Maximum input volt of Intrinsic Safe product;

|'i: Maximum input current of Intrinsic Safe product;
Pi: Maximum input power of Intrinsic Safe product; 5.2 Weight
Li: Maximum interior inductance of Intrinsic Safe product;
Ci: Maximum interior capacitance of Intrinsic Safe product;

i
L

|
090~050

— '=—20.0 - —=—20.0
Mounting bracket dimension Unit : mm

Transmitter weight : 3.5kg
Mounting bracket weight : 0.6kg

4.4 Certificates: 6. Installation
Measurement Permits Certification: Yuezhi 00000567 :
CE Certificate: AE50158221 0001 M€ 6.1Model Specification Confirmation

Nameplate of transmitter enclosure marks model and

specification, check and confirm before use.
Nameplate of flameproof enclosure:

Intrinsic Safety: CNEx12.3639X
CNEx12.1233X
Flameproof Enclosure: CNEx12.1070
Note: output signal is RS485(ModBus protocol), transmitter is fit for flameproof

T Series Smart Pressure Transmitter Keep Tight When Circuit Alive

Model wanutacture Datc |
enclosure environment. powersupply [ Factory NO [
O [WECRCU  30°C~70°C | Standard [ Q/ES044-2011 | O

5. Dimension and Weight Accuracy YV Vot oo000567 |
Range ] o —————————————
5.1 Dimension Maxlmumworkpressure_ Made by Shenzhen ExSAF Industrial Technology Co., Ltd

Exd IIC T6 Gb Clean Sunlight Garden, NO.5, Langshan NO.2 Rd., =
CNEx12.1070 Exw High-Tech Industrial Park, Nanshan, Shenzhen, China & 400 8852 121

Nameplate of intrinsically safe:

T Series Smart Pressure Transmitter Keep Tight When Circuit Alive
Mode! [EEECN Manufacture Date | RN

O oo FcoyNo I -
ArtientTemp Standard
Accuracy NG NO.
Range ] Ui=28VDC, [i=93mA, W, Ci=OuF, Li

Maximum work pressure. || Made by Shenzhen ExSAF Industrial Technology Co., Ltd

Exib IIC T4 Gb Clean Sunlight Garden, NO.5, Langshan NO.2 Rd., &=
CNEx12.1233X EXSAF High-Tech Industrial Park, Nanshan, Shenzhen, China 4 400 8852 121

T Series Smart Pressure Transmitter Keep Tight When Circuit Alive
Mode! [HEEN

O Power Supply Factory NO Q
Ambient Tempt -30°C~60°C Standard

Accuracy CMC NO.
Range
maxinum work pressurs [

Exia IIC T4 Ga

Transmitter Dimension

Unit:mm

CNEXx12.3639X
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6.2 Configuration

Check configuration info. of transmitter before installation.

View and set measure scope and configuration of transmitter via HART master or site
communication unit.

Set Failure alarm current via jumper on KEY module (see “7.2 failure alarm current setting”
in details).

Note: output signal is RS485 (ModBus protocol), technicians complete the configuration of
transmitter measurement parameter, the setting of RS485 communication parameter (baud
rate, address, verification) shall be completed by Master equipped by ExSaf.

6.3 Mounting

6.3.1 Use mounting bracket from EXSAF to install T350T-GP/AP transmitters. Mounting
and dimensions are as follows:

Vertical pipe Horizontal pipe
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M\ Note

eThere is connection wire between transmitter enclosure and pressure measure
module. In installation, enclosure can be rotated 180°at clockwise or counter-
clockwise. Do not over tighten to cause the damage of connection line.

e|nstallation position will cause transmitter zero shift. After installation, zero based
on requirements.

[ Prompt

For transmitter with meter, adjust LCD to facilitate view after completing installation.

6.4 Impulse Piping

& Caution

eKeep piping as short as possible, and install in the position with small temperature
fluctuation and not easy to deposit.

oTo decrease friction effects and avoid jam, try to use piping with diameter big enough.

eUnder high pressure, piping shall have enough pressure resistance.

ePressure conduit setting shall be installed aslant to facilitate gas eduction from liquid
medium or drain from gas medium.
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Pressure intaking angle during process is as follows:
gas vapour liquid

pressure volume/pipe

Pressure intaking angle

Measure gas medium, pressure conduit shall be installed vertically upward or within
45°on both sides, transmitter shall be installed above pressure-relief port to facilitate liquid
discharging into process pipe.

Measure vapour medium, pressure conduit shall be installed within 45°on both sides above
horizontal, transmitter shall be installed downwards pressure-relief to facilitate condensing
liquid discharging into pressure conduit.

Measure liquid medium, pressure conduit shall be installed within 45°on both sides
below horizontal, transmitter shall be installed downwards pressure-relief to facilitate gas
discharging into process pipe.

Use transmitter with drain/vent valve, pressure-relief shall be set on side of process pipe.
Work medium is liquid, drain/vent shall be installed upwards on flange to facilitate gas
eduction; Work medium is gas, drain/vent shall be installed downwards on flange to facilitate
liquid discharge.
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6.5 Wiring

&Warning

eBefore wiring in hazardous area, ensure transmitter power supply is shut, access to
the interior of transmitter must only be conducted with power off.

eFor explosion proof transmitter, power cable must be induced into the interior of
enclosure via flameproof enclosure seal adapter. Seal adapter must be flameproof
enclosure IIC grade. If another connection hole on enclosure is idle, use metal plug
with screw thread to plug. Flameproof enclosure seal adapter must be engaged with
plug with 6 threads at least.

e\When used in hazardous area, electricical installation should adhere to GB3836.15-
2000 Electrical apparatus for explosive gas atmospheres--Part 15: Electrical
installation in hazardous areas (other than mines) and install by professionals.

/N Warning

eTo avoid disturbance, transmitter power supply shall not share same impulse pipe
or pipe fittings of other equipments.

e\Wiring should avoid existing powerful disturbance resource, e.g. large power
frequency inverter, machine, etc.

eln the place with strong disturbance, use shielded wire and grounding power
terminal on the single point.

e|n area with possible lightning strike, ensure transmitter enclosure is earthing well.
e After wiring, check electric interface and ensure fine tightness.
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6.5.1 Wiring terminal
6.5.1.1 2-Wire terminal

Terminal (bolt) NO. Function
(@) 4 ~20mA test terminal+
® Transmitter -ve
(4 ~20mA test terminal -)
® Transmitter +ve
©) Internal ground terminal
® External ground terminal

6.5.1.2 4-Wire terminal
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I F IR RS o8

RS485 communication port A

RS485 communication port B

Transmitter -ve

Transmitter +ve

Internal earthing bolt

CRCHCACAICNC)

External earthing bolt

6.5.2 2-Wire Wiring

power supply

®

earthing

Transmitter wiring diagram in non-explosive area

power supply transmitter

earthing

(non-hazardous) ‘ (hazardous)

Electrical connection diagram of flameproof enclosure transmitter

(In wiring, flameproof enclosure seal adapter and flameproof enclosure metal conduit
meeting IIC explosion prevention grade must be applied. )
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6.5.3 Cabling 6.5.3.2 Cabling of flameproof enclosure sealing adapter
6.5.3.1 Intrinsic safety type Transmitter entry use flameproof enclosure sealing adapter, use thread sealant tape
Transmitter entry use sealing adapter, use thread sealant tape (PTFE) at the thread or (PTFE) at the thread smear non-vulcanized sealant to be waterproof.

smear non-vulcanized sealant to be waterproof.

Tplg Tpg

Outlet pl
Outlet plug etpug

Sealing adaptor

Sealing adaptor

Adapter
Use thread sealant tape on the
thread or smear non-vulcaniz

Use thread sealant tape on the
sealant to be waterproof.

thread or smear non-vulcaniz
sealant to be waterproof

Seal ring

Clamp nut

Adapter Cover ring

N\

e Taper cover
AN\

Clamp nut

Flameproof
enclosure liner cover

Seal washer

Inlet receiver

AN

e

Seal Adapter

Flameproof enclosure seal adapter

Flameproof enclosure sealing adaptor cabling
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6.5.4 Current testing meter connection

6.5.3.3 Flameproof enclosure metal conduit cabling
Transmitter entry use flameproof enclosure metal conduit, flameproof sealing
fittings go through conduit and use inside filled flameproof sealant to seal the tube.
Use thread sealant tape (PTFE) at the thread or smear non-vulcanized sealant to be millimeter (current meter)
waterproof.
Power supply
\ O
Outlet plug | \ o
Sealing adaptor / / Flameproof
£y~ \_metal conduit
) flameproof
sealing fittings
H‘se tgread sealant tape Ion thed
SealaNt 10 be Waterprooh Current testing meter wiring diagram
Explosion proof hose . s s .
6.5.5 2-Wire HART communication connection
Clamp nut Clamp nut
Seal washer Seal washer
Adapter Connecter ;
—x HART communicator
e = Power supply transmitter
Explosion proof hose ®
load resistance
HART communicator wiring at transmitter side
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6.5.6 communication connection of PC

power supply

transmitter

PC load resistance

S

HART modem

PC or HART communicator wiring diagram

power supply
q}
A4
PC B i
RS485 RS485 SUPPLY
convertor \

4-Wire RS485 communication connection
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7. Application

7.1 Meter

Display screen is big size LCD screen; it displays measure value and system status
information in running, e.g. primary variables, percentage, current value and communication
conditions, etc.

Percentage
Communication condition

Over limit prompt 100% Main value

B {x T [
B x [x [x [ [

MPV-'JL:'J' BEEEE %

w
7.2 Failure Alarm Current Setting

Failure alarm current can be set via jumper on KEY module. See following diagram:
Failure alarm current factory default is 3.75mA.

& Note :

The transmitter with output signal RS485(ModBus protocol) has no fault
alarm current output.
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7.3 Zeroing o » v o
For zero shift caused by installation position in the application of transmitter, adjust via 2 § g Z
zeroing. Transmitter accepts field zeroing and remote zeroing. a § s i
7.3.1 Field zeroing =z = 2
. = 9 o
1) keep pressure unchanged before zeroing; g 3 ©
2) use screwdriver to loosen fixing bolt of baffle of transmitter enclosure, rotate zeroing baffle to see = %
zeroing knob. S
3) use slotted screwdriver to rotate zeroing knob, adjust readings on screen or output current to be
requested values: when rotate at clockwise, screen display icon "1" at left side, reading and output
current increased; when rotate at counter-clockwise, screen display icon "|" at left side, reading and Tods39 soD 95D
output current decreased. :23cgg $5¢ °5 =
. . . . . Q
When adjust, changing speed of reading and output current is related to rotating speed of 338 33 % g § % =3
knob. When rotate slowly, step distance of reading and output current is 0.1% of transmitter 8358¢% 5 S g :s: g
. . . . . o = 0 = =
range; when rotate quickly, step distance will be increased correspondingly. %’ £ 358 5] ® 3
If rotate zeroing knob, reading or output current will not change, representing adjusting 3 § 3 % %
value is too big or too small, stop adjusting, or rotate zeroing knob at counter-direction. 2o = 2
w C<oOuoog
c D 0 0 0
b} Q<< <
o s oa9aq
< Q9 0 o0 o
20 oo 3
ge383
2o
o3
=]
25 | | 937 | |§35¢8¢%
53 JED 28555
= . < =
58 ~5%8 gegcz3
T = = = 0 O
& S 3 % g a5 3
g — - . . 2 ’ “5se
Do not power off promptly after zeroing at site. If power off within 30s after zeroing, zero will Q ] S
resume the original value. ) S
Note: the remote configuration of transmitter with output signal RS485 (ModBus protocol) el
is completed professional technicians.
7.3.2 Remote zeroing
Conduct remote zeroing on transmitter via HART communication, the specific operation method refers 3 g S5 P 3 > T 3¢ F=9Y
to configuration software or manuals of field communicator. 23 23 S 3 g_; % 2 § ® g g
7.4 ESHA475 field Communicator ) o0 | |82 A =y
Transmitter has function of HART communication, using ESH475 site communicator to configure and g 89 @) €3 T35 S
adjust in details on transmitter. g ccC S, |3
Tree-like format order of ESH475 site communicator is as follows. > =2 - °
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8. Troubleshooting
For the following failures within the table, resolve according to measures within the table. If fails,
contact EXSAF.

Serial
NO.

Description

Reason

Function

Screen no display

(1) Power disconnected or
voltage is over low;

(2) LCD module is not
engaged well.

Check power voltage;
ensure voltage meeting

requirements of 10.5-36V DC.

(1)Re-plug LCD module.

Lower left side of meter
display"C", output current is

(1) HART master cause
transmitter entering

(1)Exit from "loop test" mode
via HART master;

2 . : "loop test" mode; (2Modify loop address of
fal)((:igrtdoinbetimgsvs\:lﬂlrg?/ta?iletsiron (2) HART master set loop transmitter to be 0 via
gtop ’ address to be 0. HART master
Display fault code is "ERR";
3 |output current is 3.75mA or Transmitter fault Return to factory service
21.75mA.
49

9. ModBus Communication Protocol
9.1 Communication parameters
Communication mode: MODBUS RTU mode
Data frame composition: 1 start bit+ 8 digit bit (+1 parity check bit)+1 stop bit
Optional baud rate: 1200,2400,4800,9600 and 14400 (factory setting:9600)
Optional address: 001-255 (factory setting:001)
Optional check bit: no parity, odd parity and even parity (factory setting is no parity)
9.2 Data frame format
The machine is client, only readable; data frame format is as follows:
9.3 Master transmit frame:
{device address} {order NO.03} {origin register address high 8-bit}
{Low 8-bit} {readable register number high 8-bit} {low 8-bit}
{CRC check low 8-bit} {CRC check high 9-bit}

DATA meaning is as following table:

Code |data meaning

[11] |device address,take 11 for instance
Code |data meaning

[03] |Command,read register order NO is fixed to be 3
Code |data meaning

{gg} read origin register address, take 107 for instance
Code |data meaning
{82} read register numbers, take 3 for instance
Code |data meaning
[CRC low] o .
[CRC hi] CRC check low 8-bit and high-8
[11] [03] [6B] [00] [CRC low] [example]

9.4 Client Response Frame :
[Device address] [order NO. 03] [returned bit quantity] [data 1] [data2]......[data n]
[CRC check low 8-bit] [CRC check high 8-bit]

Note: in response frame, 1 register requires returned 2-bit data.
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Data meaning is as following table:

Code|data meaning

[11] |device address,take 11 for instance

Code |data meaning

[03] |Command,read register order NO is fixed to be 3

Code |data meaning

[06] Number Bytes of data,such as data 1,data2,...n of data.
Take 6 bits for instance

Code |data meaning

[02] |responding [datal] [data 2].
[2B] |express high 8-bit and low 8-bit of the first register

Code |data meaning

[00] |respond [data 3] [data 4]
[00] |express high 8-bit and low 8-bit of the second register

Code |data meaning
[00] |respond [data 5] [data 6]
6a7 |EXPress high 8-bit and low 8-bit of the third
(64] register
Code data meaning
[CRC low] s _—
[CRC hi] CRC check low 8-bit and high-8
[11] [03] [06] [02] [00] [64] [CRC low] [example]
9.5 Register data table:
Register Address Item Data type
0x00 Bar unit Hex
0x01
0x02 Actual bar Float
Oxé C t(mA Float
0x04 urrent(mA) oa
0x05 o
0x06 Percentage (%) Float
0x07
0x08 URL Float
0x09
0xOA LEL Float
0x0B .
0x0C Damp time Float
0x0D
0xOE Actual temperature Float
OxOF
0x10 Voltage ( mV) Float
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